INTRODUCTION {#sec1-1}
============

Isolated pancreatic metastases are rare, accounting for approximately 2% of pancreatic tumors.\[[@ref1][@ref2]\] The most common primary sites are renal, lung, breast, and colon cancer, with soft tissue sarcoma and melanoma observed less commonly.\[[@ref2][@ref3]\] Differentiating metastases from a primary pancreatic malignancy, such as a ductal or neuroendocrine tumor, can be challenging. With endoscopic ultrasound, neuroendocrine tumors appear as well-defined masses in the pancreas,\[[@ref4]\] and can resemble pancreatic metastases. Endoscopic ultrasound (EUS) with fine-needle aspiration (FNA) plays an important role in providing cytological confirmation for diagnosis.

CASE REPORT {#sec1-2}
===========

A 75-year-old man with a history of metastatic melanoma presented for routine surveillance studies. His history was significant for the diagnosis of malignant melanoma of the right chest with lymphatic spread to the right axilla 1 year prior. He had right mastectomy and sentinel node biopsy at that time, and there was no visceral organ involvement. At the time of our evaluation, he was asymptomatic, and there were no suspicious skin lesions or palpable lymphadenopathy. Vital signs were normal. Complete blood cell count, metabolic panel, and coagulation studies were within normal limits. Positron emission tomography-computed tomography (CT) showed increased metabolic activity in the proximal pancreas, with standardized uptake value of 10.36. Magnetic resonance imaging (MRI) of the abdomen revealed a 1.7 cm focal pancreatic mass and a large left upper retroperitoneal lymph node. Before the patient was referred to us for EUS and possible FNA, there was concern from the patient\'s oncologist about a new pancreatic neoplasm. It was discussed that management would be dramatically different if this was a new primary pancreatic neoplasm versus a metastatic lesion to the pancreas from his melanoma that would be occurring approximately a year after the initial resection of the index melanoma lesion. EUS revealed several hypoechoic, rounded, well-defined masses. The dominant lesion was a 24.6 mm × 21.4 mm mass in the body of the pancreas \[[Figure 1a](#F1){ref-type="fig"}\]. There was also a 6.9 mm × 6.6 mm nodule in the body \[[Figure 1b](#F1){ref-type="fig"}\] and 14.1 mm × 11.7 mm and 10.6 mm × 7.2 mm masses \[[Figure 1c](#F1){ref-type="fig"}\] in the pancreatic head. EUS-guided FNA of the pancreatic head \[[Figure 2](#F2){ref-type="fig"}\] lesions was performed with a 25-gauge needle. Aspirate smears showed a dispersed population of pleomorphic malignant cells with large hyperchromatic nuclei and prominent nucleoli \[[Figure 3](#F3){ref-type="fig"}\], consistent with a history of melanoma. The tumor cells were immunoreactive for Sox-10 \[[Figure 4](#F4){ref-type="fig"}\], confirming the diagnosis. He subsequently underwent stereotactic gamma knife radiosurgery for a solitary brain metastasis and will be receiving immunotherapy to treat his pancreatic metastases.

![Endoscopic ultrasound images revealing multiple well-demarcated, hypoechoic pancreatic lesions ((a) 24.6 mm × 21.4 mm mass in the body of the pancreas, (b) 6.9 mm × 6.6 mm nodule in the body, and (c) 14.1 mm × 11.7 mm and 10.6 mm × 7.2 mm masses in the pancreatic head)](EUS-4-145-g001){#F1}

![Endoscopic ultrasound-guided fine-needle aspiration of pancreatic head lesion](EUS-4-145-g002){#F2}

![Aspirate smear showing a dispersed population of pleomorphic tumor cells with prominent nucleoli and occasional multinucleation, consistent with metastatic melanoma (Papanicolaou stain)](EUS-4-145-g003){#F3}

![Aspirate tumor cells reactive for Sox-10, supporting a diagnosis of metastatic melanoma (immunohistochemical stain)](EUS-4-145-g004){#F4}

DISCUSSION {#sec1-3}
==========

Pancreatic tumors are commonly primary in origin (90% ductal and 5% neuroendocrine).\[[@ref5]\] Isolated pancreatic metastases are rare, accounting for approximately 2% of pancreatic tumors,\[[@ref1][@ref2]\] with pancreatic metastases from melanoma being reported in 50% of cases of disseminated disease.\[[@ref1]\] The most common primary sites are renal, lung, breast, and colon cancer, with soft tissue sarcoma and melanoma observed less commonly.\[[@ref2][@ref3]\] While patients with pancreatic metastases can present with jaundice, abdominal pain, and weight loss,\[[@ref6]\]50-83% have no organ-specific complaints when metastases are incidentally discovered on imaging studies.\[[@ref7]\]

Differentiating pancreatic metastases from a primary pancreatic malignancy can be challenging. Accurate diagnosis is essential for optimal treatment and can influence whether surgical or non-operative management is pursued.\[[@ref8]\] Useful diagnostic tools include CT, MRI, and EUS with FNA biopsy,\[[@ref6]\] but imaging alone cannot distinguish benign or primary pancreatic tumors from metastatic lesions.\[[@ref8]\] In the case of our patient, EUS showed hypoechoic, rounded, and well-defined masses in the pancreas. From this imaging finding, we were unable to make a conclusive diagnosis of neuroendocrine tumor versus pancreatic metastases, thus prompting use of EUS-FNA to obtain histological confirmation.

Metastatic involvement of the pancreas may appear as a solitary lesion, which makes differentiation from a single primary tumor difficult.\[[@ref6]\] CT imaging with evidence of a pancreatic mass with significant peripheral enhancement of the lesion and a low attenuation on the central area suggests metastasis,\[[@ref1][@ref6]\] but may not be accurate for distinguishing from a neuroendocrine tumor, which is seen as an enhancing or hypervascular lesion on early and late arterial phase images.\[[@ref9]\] On MRI, neuroendocrine tumors generally appear hypointense on T1-weighted sequences and hyperintense on T2-weighted sequences, when compared with the liver parenchyma.\[[@ref9]\] Similarly, pancreatic metastases appear hypointense on T1-weighted images and demonstrate heterogeneous or moderate hyperintense signal on T2-images.\[[@ref6]\]

Compared with CT and MRI, EUS has the advantage of being able to detect small lesions (as small as 2-3 mm in diameter) within the pancreas and duodenal wall.\[[@ref9]\] Studies have shown that EUS has a sensitivity of 95% and specificity of 92% in the evaluation of solid pancreatic masses,\[[@ref5]\] although malignancy can still be missed, especially in the setting of acute or chronic pancreatitis.\[[@ref10]\] With endoscopic ultrasound, neuroendocrine tumors typically appear as homogenous, hypoechogenic, hypervascular solid lesions that have well-delimited borders.\[[@ref4]\] Pancreatic metastases have many similar characteristics. In general, pancreatic metastases on EUS have regular margins and appear as homogenous structures that are hypoechoic compared to the surrounding pancreas.\[[@ref3]\] EUS findings of primary pancreatic cancer and malignancy are similar with regards to consistency, echogenicity, location, and tumor size.\[[@ref6][@ref8]\] However, in a study of 24 patients with pancreatic metastases and 80 with primary pancreatic malignancy, pancreatic metastases were more likely to have well-defined tumor margins than primary pancreatic cancer (46% *vs*. 4%).\[[@ref8]\] In previous case reports, DeWitt *et al.* and Minoguchi *et al.* demonstrated that pancreatic metastases from metastatic melanoma appear hypoechoic, heterogeneous, lobular, and round. In these cases, conclusive diagnosis was made with immunohistochemical staining.\[[@ref11][@ref12]\]

Our case and previous studies indicate that neuroendocrine tumors and pancreatic metastases may be indistinguishable based on initial imaging studies. In such cases, cytology with EUS-guided FNA can be instrumental in establishing a definitive diagnosis.

For EUS-guided FNA to be accurate in distinguishing pancreatic metastases from a primary carcinoma, effective sampling and immunocytochemistry are needed.\[[@ref6][@ref8]\] While there are no dedicated published studies on the overall efficacy of EUS FNA specifically for the diagnosis of pancreatic metastases from metastatic melanoma, Atiq *et al.* have reported a 91.3% diagnostic accuracy for pancreatic metastases, including one case of melanoma.\[[@ref13]\] Sox-10 immunohistochemical staining has been shown to be useful in identifying melanoma metastases\[[@ref14]\] and in our case, was used to establish a definitive cytologic diagnosis of malignant melanoma with pancreatic metastases.

Here, we present a unique case of pancreatic metastases from malignant melanoma that was conclusively proven with EUS-FNA. It is important for clinicians to consider a broad differential diagnosis when faced with inconclusive imaging studies of pancreatic tumors. In these cases, EUS with FNA may be useful in providing a definitive diagnosis.
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